Post impact fatigue of fibre metal laminate (FML) / Abdul Adzim Abdul Mubin. by Abdul Mubin, Abdul Adzim
POST IMPACT FATIGUE OF 
FIBRE METAL LAMINATE (FML) 
ABDUL ADZIM BIN ABDUL MUBIN 
(2005607200) 
A thesis submitted in partial fulfillment of the requirements for the 
award of Bachelor of Engineering (Hons) Mechanical 
Faculty of Mechanical Engineering 
MARA University of Technology 
MAY 2009 
i 
"I declare that this thesis is the result of my own work except the ideas and summaries 
which I have clarified their sources. The thesis has not been accepted for any degree and 
is not concurrently submitted in candidature of any degree." 
Signed : . 
^ . ; 
Date : ?.?...W.t...?:?.a?\ 
Abdul Adzim bin Abdul Mubin 
UiTM No: 2005607200 
ACKNOWLEDGEMENT 
In the name of Allah S.W.T, The Most Beneficent, The Most Merciful. 
Foremost, all praise to Allah for His enormous gift endowed upon me for giving me the 
health and strength to complete this thesis and project 
Therefore, I would like to take this opportunity to express my most grateful 
appreciation to my advisor En Yakub bin Md Taib and to all technicians, especially En 
Azman, En Nazeman and En Rahimi for their guidance, advices and willing in sharing 
the knowledge towards the completion of this thesis and project. 
Special thanks to my supportive friends, Mohd Zaki bin Zainuddin, Suria binti 
Md Nawi and my course mates who were involved in the progression of this thesis and 
project. Also thanks to everyone who has contributed either directly or indirectly 
throughout the preparation of this thesis and project. 
Last but not least, these special thanks go to my parents and family for their faith 
and prayers that has enable me to succeed. 
11 
ABSTRACT 
Fibre metal laminates (FMLs) are a family of hybrid materials currently being 
considered for use in airframe structural applications. Post-impact fatigue strength tests 
were carried out on kenaf short fibre polypropylene aluminum laminates on three 
different energy level. Three type of kenaf short fibre polypropylene composite are 
prepared consist of three different weight ratio. The ratios of the composite prepared are 
15% wt kenaf fibre and 85% wt PP (Composite A), 20%wt kenaf fibre and 80% wt PP 
(Composite B) and 25%wt kenaf fibre and 75% wt PP (Composite C). The composites 
specimens are then subjected to tensile test to see which ratio of specimen hold the best 
tensile strength properties. The results revealed that Composite C holds the best tensile 
strength by 24% than Composite A and 16% than Composite B. Then Composite C is 
chosen for fabrication of the FML. The specimens then are impacted at three different 
energy levels using post impact fixture. The energy levels that are used during this 
experiment are 0.55 J, 0.94 J and 2.23 J. The impacted specimens are then subjected to 
tensile and fatigue test until failure to determine the residual strength of the FML. The 
results revealed that even low energy impact could seriously impair the tensile 
properties. Low velocity impact also reduced the fatigue lives of the FML and this 
reduction could be related to the degradation in tensile strength. 
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